2 twice with PBS and scraped from cell culture dishes in PBS. Harvested cells were homogenized in 1% SDS cell lysis buffer. Chromatin was sheared by sonication (Diagenode). To assess shearing efficiency, a small aliquot of soluble sheared chromatin (~ 500ng) was reverse crosslinked with proteinase K at 62 o C for 2 hours before column purification (Qiagen) and analysis on MultiNA electrophoresis microchip (Shimadzu, Kyoto, Japan). Sheared chromatin with an optimal size range of 100-1000 bp with a peak at ~250-300 bp was processed for immunopurification.
ChIP on approximately 1 million cells was performed by diluting sheared chromatin to a final SDS concentration of 0.1% with ChIP dilution buffer, followed by addition of 5g of antibody directed to acetylated H3K9/K14 (Upstate #06-599) and 20 L of Protein A Dynabeads (Invitrogen). ChIP using antibodies directed to H3K9m2
(Abcam #1220) and H3K9m3 (Abcam #8898) was also performed as controls.
Samples were incubated overnight at 4 o C with rotation. Beads were washed for 5 minutes at 4 o C with low salt followed by high salt, LiCl and two further TE buffer washes. Beads were transferred to a clean tube for reverse cross-linking and column purification (Qiagen). Four replicate ChIPs were performed for each sample and then pooled for library preparation. DNA was quantified fluorometrically (Qubit, Invitrogen) using a double strand specific inter-chelating dye (Quant-IT dsDNA, Invitrogen). The specificity of the ChIP was interpreted using SYBR green real time quantitative PCR calculating relative fold enrichment of the GAPDH and MYOD1 genes (Supplemental Figure 1) .
CpG-Seq data analysis
To define changes in DNA methylation mediated by hyperglycemia in primary human vascular cells we used a methyl-capture technique or MethylMiner (Invitrogen).
Massive parallel sequencing was performed on 3 independent samples with approximately 1,000 Mbp genome coverage for LG (low glucose) and HG (high glucose) conditions (Supplemental Table 1 ). Sequence tags were mapped on build hg18 of the human genome. Peak finder analysis (Zhang et al. 2008 ) determined approximately 5,000 regions with CpG hypermethylation and 5,000 regions corresponding to hypomethylated CpG sites (p value <1x10 -4 ). Differentially methylated regions were assigned to three subset groups (i) 0-1,000 bp, (ii) 0-5,000
and (iii) 0-10,000 bp upstream the TSS (transcription start site). The CpG-Seq gene sets were compared to microarray generated mRNA-abundance results via GSEA.
This analysis identified a negative correlation between DNA methylation and gene expression (Table 4) .
ChIP-Seq data analysis
Differential histone H3K9/K14 acetylation analyses between LG and HG in human vascular cells was determined using the Poisson margin test used recently to describe ChIP-Seq data (Maruyama et al. 2011) .
Microarray hybridization and analysis
Microarray hybridization was performed on Illumina human 6WG arrays according to the manufacturer's instructions. Arrays were analyzed on GeneSpring GX10, data were quantile normalized (and confirmed by box and whisker plot). 8,044 genes were filtered for significant detection confidence, i.e. raw signal >250 in at least 3 samples (single group). Differentially expressed genes were identified using a combined
Mann-Whitney significance filter of p<0.05 after applying a Benjamini-Hochberg method for false discovery rate and a threshold of 1.5 fold. The gene list was used to plot hierarchical clustering of the individual arrays with relation to hyperglycemia.
Gene lists generated with Genespring were tested for enrichment of specific gene ontologies (Fig. 3C ) and for gene-sets from Broad Institute MSigDB (broad.harvard.edu/gsea/msigdb/index.jsp, see Supplemental Table 2 ). Differentially expressed genes were also analyzed using Ingenuity Pathway Analysis (www.ingenuity.com/), with specific emphasis on literature-based gene-disease relations (Fig. 3D) 
Intersecting ChIP-Seq data with gene expression
To analyze the association between histone enrichment and gene expression, we 
